Sukla Phanta Wildlife Reserve lies in the southwest corner of Nepal. It has been listed as an important bird area and a number of bird studies have been conducted here. The reserve is an important refuge especially for many grassland birds, several of which are globally threatened. The high, total of 15 globally threatened and 13 near-threatened bird species occur in Sukla Phanta. Some of the bird species reach their world limit of distribution at Sukla Phanta. Of all the habitats found in Sukla Phanta, grassland is the most important. Conservation and management of grasslands that are sympathetic to bird populations are urgent at Sukla Phanta.
Introduction
Sukla Phanta (28º53'N & 80º11'E) lies in the extreme southwest of the terai in Kanchanpur District. It is one of Nepal's smaller protected areas covering 305 km 2 and ranges in altitude from 150 m to 600 m (WWF Nepal, 2000) . The international border between Nepal and India demarcates the southern and western boundaries of the reserve. The Luggabugga Florican Reserve in India lies adjacent to the southern boundary of Sukla Phanta. The Syali and Radha rivers form the eastern and western boundary respectively for the part of the reserve that extends north of the east-west highway (Figure 1) .
The reserve was a famous hunting area for many years and was declared as a Royal Hunting Reserve in 1969 with an area of about 155 km 2 . The reserve was gazetted as the Sukla Phanta Wildlife Reserve in 1976. Later the reserve was extended eastwards by an area of about 150 km 2 to create more habitat and a corridor from the terai into the Churia hills for the seasonal migration of wildlife. Sukla Phanta is important both nationally and internationally for its extensive grasslands or phantas that constitute almost half the reserve's vegetation and a much greater area than grasslands in the rest of lowland Nepal. The main grassland, Sukla Phanta proper, is the largest protected patch of continuous grassland in Nepal. It is approximately 16 km 2 in area. The main grass species include Imperata cylindrica and Heteropogon contortus. In the eastern half of the main phanta the grassland is damp with large areas of marshes and pools. There are other smaller phantas in the reserve which are also important for birds. These are Singhpur Phanta, Karaiya Phanta, Dudhiya Phanta, and some smaller phantas near Jhilmila and Our Nature (2009) 7:56-81 Radhapur (Baral, 1998b) .
Sal is the dominant forest type in the reserve with Khair Acacia catechu and Sisso Dalbergia sissoo alongside rivers. There are seven small lakes, Rani Tal, Salghaudi Tal, Kalikitch Tal, Bhatpuri, Kumari, Shikari and Tara Tal, with associated marshes where dense grasses of Phragmites karka and Saccharum spontaneum predominate. These wetlands add significantly to the biodiversity of the reserve. Shikari Tal is basically a vast area of associated marshes with scattered open pools and is the least explored of all. Sukla Phanta has a hot, dry monsoon climate.
Results and discussion

Avifauna
A total of 423 bird species has been recorded from the reserve-a high number for such a small area (Appendix for full list). For comparison, Chitwan National Park, which also lies in the lowlands, covers three times the area of Sukla Phanta and has a species total of 541 species (Baral and Inskipp, 2005; Giri and Choudhary, 2008) .
Sukla Phanta is the limit for world distribution for several grassland bird species. It is the western limit of the following species: Swamp Francolin Francolinus gularis, Jerdon's Bushchat Saxicola jerdoni, Rufous-rumped Grassbird Graminicola bengalensis and Chestnutcapped Babbler Timalia pileata. The reserve is also the north-western limit of the nominate race of Yellow-eyed Babbler Chrysomma sinense sinense, the western limit for the griseigularis race of Jerdon's Babbler Chrysomma altirostre and the eastern limit of the nominate race of Finn's Weaver Ploceus megarhynchus megarhynchus (Baral, 2000 Two species new for Nepal, Finn's Weaver Ploceus megarhynchus, formerly considered an Indian endemic and Singing Bushlark Mirafra cantillans were found on the main grassland at Sukla Phanta during fieldwork carried out in 1996 showing how poorly its avifauna was known until that time (Baral, 1998b) . Parts of the reserve are still poorly known ornithologically. The extension area on the eastern half of the reserve is still largely unsurveyed. The marshy eastern half of the main phanta (4.5 km²) remains inaccessible for most of the year and has rarely been visited by ornithologists (Baral, 1998b) .
A total of 33 bird species that occur in Nepal has been identified as globally threatened with extinction by BirdLife International (BirdLife International, 2009 ). Fifteen of these (48% of the total) have been recorded in Sukla Phanta (Table 1) . Over half of the reserve's globally threatened birds frequent grasslands emphasising its importance for this habitat type. All of these species are at risk internationally because of loss, fragmentation and degradation of grasslands.
The reserve supports the highest population of Bengal Floricans Houbaropsis bengalensis in Nepal. The main phanta is by far the most important for the species. Surveys for Bengal Florican were carried out in 1982 (Inskipp and Inskipp, 1983 ), 1990 (Weaver, 1991 , 2000 (Baral et al., 2003 ) and 2007 (Poudyal et al., 2008a . The number of males remained stable at 12-14 birds in the 1982, 1990 and 2000 survey, but only 8-9 males were located in 2007, indicating a decline of 38% compared to the 1982 survey.
The species requires areas of short grass, preferably Imperata cylindrica for feeding and as display sites used by males to attract females. Long grass is also needed as escape cover and probably also for nesting (Inskipp and Inskipp, 1983) .
Grasslands close to human settlement were found to be overgrazed and disturbed and little used by Bengal Floricans (Baral et al., 2003) .
There is only one known report of the closely related Lesser Florican Sypheotides indica at Sukla Phanta, on 5 March 1999 (GC, 1999) . The species is probably only a very rare visitor or vagrant to the reserve.
Looking at their present distribution and habitat requirements it can be assumed that the Swamp Francolin was once distributed throughout the southern belt of Nepal where suitable habitat existed. Now the vast majority of birds occur at just two sitesSukla Phanta and Koshi Tappu Wildlife Reserve. It is a locally fairly common breeding resident at Sukla Phanta. Baral (2000) observed there could be well over 100 Swamp Francolins in the reserve. A later survey estimated a maximum of 46 pairs (Singh, 2004) . The species density was estimated at 2 birds per sq. km in 14 sq. km of suitable habitat by Baral (1998c) . The population trend of the species at Sukla Phanta is not known. In Nepal the Swamp Francolin is found in tall moist grasslands close to water and with open patches. It prefers grasslands with an average height of 2-3 m. At Sukla Phanta it occurs on the moister eastern grasslands: along a small rivulet from Singhpur to the western marshes of the main phanta and at Jhilmila near the marshes and wetlands created by the meanderings of the Bamni Nala River (Baral, 1998c) . Singh (2004) found the main threats in the Jhilmila and Kalikich Lake areas were habitat alteration due to heavy human and livestock pressures, as well as hunting and poisoning of wetlands for fishing in Jhilmila. In the main phanta and Singpur areas predators, drying out of swampy areas during the species' breeding season and the succession of vegetation were the most significant threats (Singh, 2004) .
Three passerines that are internationally at risk have good populations on the grasslands of Sukla Phanta: Hodgson's Bushchat, Bristled Grassbird Chaetornis striatus and Finn's Weaver. Sukla Phanta holds the largest known wintering population of Hodgson's Bushchat. The total wintering population in Nepal is estimated as 100, more than half of which are restricted to the Sukla Phanta grasslands. The former stronghold and the best known wintering site for the species in Nepal, Koshi Barrage, has suffered habitat loss and alteration and there are very few recent records from this site. The earliest wintering record was 9 November when a single male was observed, and the latest was a male on 6 May 1998 in Sukla Phanta. A survey on 11 December 1997 resulted in the location of 26 individuals in the reserve's grasslands. Fewer females than males were recorded during the surveys. The wintering habitats of Hodgson's Bushchat in the terai are the relatively open and large grasslands. It prefers burnt grasslands with sufficient tall unburnt stems as perches (Baral, 1998d; 1999) .
Bristled Grassbird was not recorded on the reserve until May 1996 when up to three birds were found, but had presumably been overlooked previously. In May 1997, 18 birds were heard calling and seen (Baral, 1997c) . The species has been recorded in the reserve by a number of other observers since (e.g. Giri and Choudhary, 2001; Inskipp and Inskipp, 2001) . The main phanta is the only known site on the reserve for the species. Bristled Grassbird is found in both dry short grasslands as well as grasslands on dry and moist soils. It prefers relatively open short grasslands with tall unburnt reeds or singles of shrubs and medium-sized trees (Baral, 1997c) . It is not known whether Bristled Grassbird is just a summer visitor to the reserve or is present all year. Trends in its population at Sukla Phanta are unknown, in common with those of the other threatened and near-threatened passerines that occur in the reserve.
Finn's Weaver is also a fairly common resident in the reserve. Two flocks totalling 11 birds were first seen in May 1996 (Baral, 1998b) . The species is found in tall moist grasslands close to marshy/wet areas. At Sukla Phanta the habitat was dominated by vast grasslands of Saccharum with associated Narkat Phragmites karka. The grassland was dotted with medium-sized trees and termitaria as tall as 3 m (Baral, 1998b) . A maximum of 53 birds was observed on 24 March 1998 near the main phanta and Jhilmila grasslands (Giri, 1998) . The species has subsequently been recorded on the reserve by other observers (e.g. Giri and Choudhary, 2001) . Abandoned weaver nests on the edge of the Phragmites marsh at the eastern end of the main phanta were suspected to belong to this species (Hikmat Bisht pers. comm., 1998; Som GC pers. comm., 1999; C. and T. Inskipp pers. obs., 2001) . In 2008, a small breeding colony was located at the edge of Shikari Tal (Baral et al., 2008) . The small resident population at Sukla Phanta seems to be augmented in summer (Baral, 2000) .
Jerdon's Babbler was first recorded at Sukla Phanta on 4 May 1998 when two birds were seen in the wet grasslands by Rani Tal (Giri, 1998) . The only other record on the reserve is of at least two birds on 25 April 2001 in wet grasslands behind the dam (Giri and Choudhary, 2001; Inskipp and Inskipp, 2001 ). The species may well be a rare resident here. It is generally very difficult to see, typically skulking amongst grasses out of sight, although males emerge to sing from the tops of grass stems in the breeding season in early mornings and at dusk.
Populations of White-rumped and Slender-billed Vultures Gyps tenuirostris have rapidly declined in much of Nepal and the rest of the Indian subcontinent. These both species have been listed as critically endangered (BirdLife International, 2009 ). In 1996 they were common breeding residents in the reserve (Baral, 1996a (Giri and GC, 2005) . The drug diclofenac which has been identified as the cause of drastic vulture declines in the Indian subcontinent (Oaks et al., 2004; Shultz et al., 2004) is widely used on cattle close to the reserve (Giri and GC, 2005) .
Lesser Adjutant Leptoptilos javanicus is a fairly common resident and breeds on the reserve. A 2004 population status and distribution survey of the species in the western lowlands located 21 Lesser Adjutants in the reserve; the largest group (eight birds) was found at Baba Lake. Sukla Phanta may be the westernmost locality where these birds breed. At least two nest trees have been located in the south western side of the reserve. Major threats to the stork on the reserve were found to be the drying out of wetlands in summer and poisoning of the Bahunia river system in the reserve to capture fish (Sharma 2005a,b; 2006) .
Greater Spotted Eagle Aquila clanga and Lesser Kestrel Falco naumanni are uncommon winter visitors and passage migrants. Schaaf et al. (1980) listed Pallas's Fish Eagle Haliaeetus leucoryphus as resident, but there are no later records from Sukla Phanta. Sarus Crane is rare on the reserve where it is possibly only a visitor, but it is resident and fairly common in cultivation close east of Sukla Phanta. It is recorded frequently from Kali Kitch Tal which lies on the eastern edge of the park.
A total of 13 of Nepal's 24 globally nearthreatened birds has been recorded at Sukla Phanta ( Table 2 ). Seven of these are wetland species and two are fairly common residents on the reserve: Grey-headed Fish Eagle Ichthyophaga ichthyaetus and Darter Anhinga melanogaster. The Grey-headed Fish Eagle and Darter breed (H. S. Baral pers. obs).
Black-bellied Tern Sterna acuticauda was formerly a resident seen occasionally (Inskipp, 1989) (Baral, 1995a, b) ; single birds were noted till March 1998 (Baral, 1997b; 1998a) and since then there are no known records of this bird from Sukla Phanta. Recent grassland studies have shown that Rufous-rumped Grassbird Graminicola bengalensis is a common, breeding resident on the reserve and is far more common than previously thought. It is skulking and shy, rarely coming in view of an observer except in the breeding season in April and May (Baral, 2000; 2001) .
Other birds
Grassland birds
In addition to their value for several globally threatened and near-threatened species, the reserve's grasslands and especially the main grassland, Sukla Phanta proper, are important for some other grassland specialities. These include Striped Buttonquail Turnix sylvatica which is fairly common on the main phanta. Bright-capped Cisticola Cisticola exilis is a common breeding resident in the main phanta. Jerdon's Bushchat Saxicola jerdoni was considered a vagrant but in May 1997 two fledged immatures were seen being fed by two adults at Sukla Phanta. Since the bushchat was first seen on the reserve in May 1996 there have been several records of up to ten birds in the tall marshy grasslands of the reserve in winter and the breeding season. A female type young Jerdon's Bushchat was trapped near Rani Tal in 2002, indicating the species had bred nearby (H. S. Baral, pers. obs.) . It is now thought to be a rare and local breeding resident in Nepal. Jerdon's Bushchat is rare elsewhere in the Indian subcontinent and threatened by habitat loss. Blue-breasted Quail Coturnix chinensis, Yellow-legged Buttonquail Turnix tanki and Grass Owl Tyto capensis are three other grassland specialities that have been recorded very rarely at Sukla Phanta and are nationally threatened (Baral and Inskipp, 2004) . Grass Owl has not been recorded since the late 1970s (Schaaf et al., 1980) .
Wetland birds
The rivers, ponds and especially the lakes of Sukla Phanta add significantly to be reserve's biodiversity. Rani Tal is the largest and potentially the most interesting of the lakes.
As well as the globally threatened and near-threatened birds given above several nationally threatened species occur on these wetlands. Black Bittern Dupetor flavicollis, Yellow Bittern Ixobrychus sinensis and Striated Grassbird Megalurus palustris are residents recorded frequently at Rani Tal and Salghaudi Tal (Baral and Inskipp, 2004) . Black Stork Ciconia nigra is a frequent winter visitor to wetlands and (Baral, 1996b) . (Schaaf, 1978) . The reserve had been well known for its good population of Tigers and at one time supported the highest density in Nepal, although the population has been much reduced by poaching in recent years. Sukla Phanta's population of Hispid Hare may be of international significance (Bell, 1986) . Large reptiles include the Indian Rock Python Python molurus and Marsh Mugger Crocodylus palustris (Bhatt and Shrestha, 1977) both globally threatened (IUCN, 2009 ). The total of 27 fish species has been recorded in rivers, lakes and ponds of the reserve (Bhatt and Shrestha, 1977) . Not much is known about the herpetofauna of the reserve.
Globally threatened birds
Forest birds
Threats Grasslands
Grassland encroachment by tree and shrub saplings were identified as major threats to the long-term existence of the main phantas by Baral et al. (2003) , Inskipp and Inskipp (1983) and Poudyal et al. (2008a) . There is a tendency to encourage people to plant trees in heavily-grazed grasslands as a step towards reforestation. Such activities reduce the grassland area considerably. As they grow, the trees out compete any grasses growing under them, especially those that need plenty of sunlight. Tree seeds are dispersed all over the grasslands and generally germinate near already existing trees. In the long run a small patch of trees that is created in grassland may eventually take over all the grassland area. Additionally, trees encourage the growth of shade-loving grasses and inhibit growth of sun-loving species. This process of succession usually converts grassland into woodland over time (Baral, 2001) .
With the exception of the main phanta many grasslands on the reserve are overgrazed, notably those lying close to human settlements e.g. grasslands close to Jhilmila (Baral, 1997d) . During the first author's stay in Sukla Phanta in 1996-1997 he noted more than 50 buffaloes daily in Dudhiya Phanta and the number hiked to more than 100 in May 1997. In May 1996 some 15 to 20 livestock were seen grazing daily in Singhpur Phanta (Baral, 1997d) . Tamang and Baral (2000) describe Haraiya Phanta and Karaiya Phanta as overgrazed and were of the opinion that if this trend continues it is likely that the few Bengal Floricans present on these grasslands would disappear soon. The continuing degradation of the reserve's grasslands can be partly attributed to lack of patrolling and lack of initiatives by the army guards and park administrators. Grazing pressure from domestic livestock has been the major factor causing the decline of many grassland animals that are now threatened (Baral, 1997d) .
Although such overgrazed grasslands provide habitat for many common bird species, many threatened species are absent (Baral, 2001) .
There is a high density on the phantas of Jackal Canis aureus and Wild Boar Sus scrofa, both of which are predators of eggs and chicks (Baral et al., 2003) .
Wetlands
The three lakes are all choked with aquatic vegetation. This appears to be of native vegetation at Rani Tal, but the whole of Shikari Tal was covered in the invasive introduced Eichhornia crassipes (Baral, 1996b (Inskipp and Inskipp, 2001) . The lake had been regularly managed by clearing aquatic vegetation, but this has been neglected in recent years (Hari Krishna Shrestha verbally, 2001) .
Forests Sukla Phanta's forests are highly susceptible to fires that are lit deliberately and sometimes accidentally. Fire encourages the growth of new shoots of grasses and also kills some trees which villagers tend to collect for using firewood. While fires benefit ungulates by encouraging a fresh growth of grasses, they have much reduced shrub and tree regeneration and resulted in open forests with little or no understorey and a much reduced bird community. It is notable that no laughing thrushes have been recorded at Sukla Phanta and only three other forest babblers. This group depends on a good forest shrub layer.
Lack of awareness
Many army guards, park rangers and game scouts were unaware of Nepal's protected species and of threatened species that occur on the reserve (Baral, 1997d) . Tamang and Baral (2000) reported that most game scouts, elephant caretakers and local people did not have any knowledge about Bengal Floricans. Few game scouts and elephant caretakers had a chance to gain some knowledge about this bird or to see it in the wild. An army guard post was established in Sukla Phanta proper so the guards could be in a better position to protect the reserves' wildlife from poachers. The location of the guard post is in a sensitive area for many globally threatened species, some of which are vulnerable to disturbance.
Conservation measures Wetland management
Appropriate and regular management, especially regular clearing of surface aquatic vegetation could restore the lakes. Some work was carried out at Rani Tal in 1998 and was supported by the reserve authority and assisted by help from the Silent Safari Camp and Bird Conservation Nepal. This included making an earthen embankment over 600 m long and 3 m high to trap a larger quantity of monsoon rain and so significantly raise the water level of the lake (Bisht, 1998). Inskipp and Inskipp (1983) reported that villagers cut grasses in the main phanta annually in winter. The phanta is then divided into four sections where are burned separately to ensure that some grassland is always available for grazing.
Grassland management
The use of controlled fires seems essential to maintain the grassland ecosystem (Baral, 2001) . Controlled cutting and prescribed burning should be carried out before March every year as later fires can be harmful to young birds (Inskipp and Inskipp, 1983) . Bengal Florican researchers in India found that unless burning, clearing or grazing of grassland takes place, the grassland grows too tall and dense for the species and is apparently vacated by territorial males (Narayan and Rosalind, 1990) . Controlled cutting and burning can benefit other bird species. Swamp Francolin, doves and pigeons benefit temporarily from cutting as they have been frequently noted feeding in the clearings close to tall grasslands (Baral, 2001) . Large areas of burnt open grasslands are ideal for species hunting insects in the air and small animals on the ground. Drongos, stonechats, swallows, owls, bee-eaters, rollers, Whitethroated Kingfisher Halcyon smyrnensis, Jungle Myna Acridotheres fuscus, Darkthroated Thrush Turdus ruficollis, Ashy Swallow-shrike Artamus fuscus and Longtailed Shrike Lanius schach have all been observed to feed in these areas (Baral, 2001) . Poudyal et al. (2008a, b) report that the Suklaphanta Wildlife Reserve Authority undertook restoration work on the main phanta in 2007, uprooting and removing bushes and trees to prevent succession to scrub/forest. Two territorial male Bengal Floricans were observed by Poudyal et al.
(2008b) on these newly managed grassland patches where bushes and trees had been removed. Maintaining this practice in the future will be necessary in order to main the grassland habitat for this species.
In order to conserve Bengal Floricans, maintaining interspersed small patches of taller grasses on the shorter grassland dominated by Imperata cylindrica is crucial and should be made the objective of grassland management activities such as burning and cutting. Preventing succession from Imperata grassland to tall grassland is vital (Poudyal et al., 2008b) .
Whatever the management regimes may be, cutting, burning or grazing, all directly affect the height of grasses (Baral, 2001) Bristled Grassbird prefers Sachharum spontaneum grasslands that grow along the river courses (Baral, 2001 ). All species mentioned above and a number of nationally threatened specices that also depend on lowland grasslands require further research and investigation that is useful for their long-term conservation.
Knowledge about Sukla Phanta's threatened species and internationally and nationally important habitats needs to disseminate in a relevant and sensitive way to inspire army and reserve staff and local people to take a pride in the reserve and safeguard its future.
Aided The National Trust for Nature Conservation (NTNC) has been conducting several activities on various thematic programmes in Sukla Phanta Wildlife Reserve to conserve its biodiversity. These programmes include a natural resource conservation programme carried out through community mobilisation and support, an alternative energy promotion programme aimed at reducing dependency on fuel wood consumption, a conservation education and extension programme to increase awareness amongst the public, a sustainable community development programme to strengthen community participation, a biodiversity research and monitoring programme on prey and predator species, and community health service support to improve health of local communities (NTNC, 2008 Ruddy Shelduck Tadorna ferruginea w, 2 Inskipp 1989 Comb Duck Sarkidiornis melanotos r, 3 Inskipp 1989 Cotton Pygmy-goose Nettapus coromandelianus r, s, 2 Inskipp 1989 Gadwall Anas strepera w, 1 Inskipp 1989 Falcated Duck Anas falcata w, 4 Baral 1995a Eurasian Wigeon Anas penelope w, 2 Baral 1997a Mallard Anas platyrhynchos w, 2 Inskipp 1989 Spot-billed Duck Anas poecilorhyncha w, 4 Inskipp 1989 Northern Shoveler Anas clypeata w, 3 GC 1999 Northern Pintail Anas acuta w, 2 Inskipp 1989 Garganey Anas querquedula w, m, 3 Inskipp 1989 Common Teal Anas crecca w, 1 Baral 1997a Red-crested Pochard Rhodonessa rufina w, 3 Inskipp 1989 Common Pochard Aythya ferina w, 2 Inskipp 1989 Ferruginous Pochard Aythya nyroca w, 3 Inskipp 1989 Tufted Duck Aythya fuligula w, 3 Baral and Mills 1992 Common Merganser Mergus merganser w, 3 Oriental Turtle Dove Streptopelia orientalis w, 2 Inskipp 1989 Spotted Dove Streptopelia chinensis br, 1 Inskipp 1989 Red Collared Dove Streptopelia tranquebarica br, 2 Inskipp 1989 Eurasian Collared Dove Streptopelia decaocto br, 1 Inskipp 1989 Emerald Dove Chalcophaps indica br, 1 Inskipp 1989 Orange-breasted Green Pigeon Treron bicincta r, 3 Inskipp 1989 Pompadour Green Pigeon Treron pompadora r, 3
Chaudhary 1997
Yellow-footed Green Pigeon
Treron phoenicoptera r, 2 Rufous-gorgeted Flycatcher Ficedula strophiata w, 4 Mills 1992, Chaudhary 1997 Red-throated Flycatcher Ficedula parva w, 2 Baral 1991 Snowy-browed Flycatcher Ficedula hyperythra w, 5 Baral and Mills 1992 Little Pied Flycatcher Ficedula westermanni w, 5 Inskipp 1989 Ultramarine Flycatcher Ficedula superciliaris w, 5 Giri 1998 Slaty-blue Flycatcher Ficedula tricolor w, 2 Inskipp 1989 Verditer Flycatcher Eumyias thalassina w, 3 Baral 1991 Pale-chinned Flycatcher Cyornis poliogenys br, 4 Moustached Warbler Acrocephalus melanopogon m, 5 Baral et al. 2002 Booted Warbler Hippolais caligata w, 3 Baral 1997ab Common Tailorbird Orthotomus sutorius br, 1 Inskipp 1989 Common Chiffchaff Phylloscopus collybita w, m, 2 Inskipp 1989 Dusky Warbler Phylloscopus fuscatus w, m, 3 
